Differential vulnerability of dopamine receptors in the mouse brain treated with MPTP.
We investigated the chronological changes of dopamine D1 and D2 receptors and dopamine uptake sites in the striatum and substantia nigra of mouse brain treated with 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine (MPTP) by quantitative autoradiography using [3H]SCH23390, [3H]raclopride and [3H]mazindol, respectively. The mice received i.p. injections of MPTP (10 mg/kg) four times at intervals of 60 min, the brains were analyzed at 6 h and 1, 3, 7 and 21 days after the last the injection. Dopamine D2 receptor binding activity was significantly decreased in the substantia nigra from 7 to 21 days after MPTP administration, whereas such binding activity was significantly increased in the medial part of the striatum at 21 days. There was no alteration of dopamine D1 receptor binding activity in either the striatum or the substantia nigra for the 21 days. The number of dopamine uptake sites gradually decreased in the striatum and the substantia nigra, starting at 6 h after MPTP administration, and the lowest levels of binding activity were observed at 3 and 7 days in the striatum (18% of the control values in the medial part and 30% in the lateral part) and at 1 day in the substantia nigra (20% of the control values). These results indicate that severe functional damage to the dopamine uptake sites occurs in the striatum and the substantia nigra, starting at an early stage after MPTP treatment. Our findings also demonstrate the compensatory up-regulation in dopamine D2 receptors, but not dopamine D1 receptors, in the striatum after MPTP treatment. Furthermore, our results support the existence of dopamine D2 receptors, but not dopamine D1 receptors, on the nigral neurons. The present findings suggest that there are differential vulnerabilities to MPTP toxicity in the nigrostriatal dopaminergic receptor systems of mouse brain.